Sink or Swim by Kerr, Pamela
Pamela SINK OR 
Kerr SWIM
A specialist in the field discusses Australia’s increasingly 
acute water shortage, raising proposals for tackling the 
problem.
N O R TH E R N  AND EASTERN AUSTRALIA has recently ex­
perienced a devastating drought. Characteristically it has broken 
in many regions with heavy rains and floods, a pattern typical of 
semi-arid lands and of Australia, the world’s driest continent.
It is interesting to compare Australian rainfall and river dis­
charge volume with that of other continents.
Continent Area in 
sq. miles
Annual
Rainfall
Inches
Annual River 
Runoff Inches 
of rain
Million Acre 
♦Feet
South America 6,900,000 53 19 7,000
Africa 11,700,000 28 11 6,900
Asia 19,300,000 25 9.2 9,500
N orth America 9,400,000 24 9 4,500
Europe 1,900,000 24 7 710
Australia 3,000,000 17 1.8 280
* 1 Acre-foot equals 272,250 gallons.
Australia lies astride the world’s rainless latitudes. Extensive 
m ountain ranges above 2,000 feet elevation with their associated 
snowfields and rain are necessary to m aintain large rivers; 45% 
of the USA land surface is above 2,000 feet as against only 7% 
of Australia, for instance.
As a further comparison the discharges of some of the world’s 
largest rivers are given below, including the Murray, Australia’s 
largest, both in size of catchment and annual discharge.
River and Catchment Area Average Annual Annual Flow in
Country Square Miles Flow in Million Acre-Feet per
Acre-feet sq. mile
Amazon (Brazil) 2,100,000 3,000 1,400
Yangtze, China 750,000 725 965
Danube, Europe 320,000 228 715
Ganges, India 588,000 146 250
Columbia, USA 237,000 143 600
Indus, Pakistan 360,000 88 245
49
A U ST R A LIA N  LEFT REVIEW Decem ber, 1967
River and Catchment Area Average Annual Annual Flow
Country Square Miles Flow in Million Acre-Feet p
Acre-feet sq. mile
Nile, Africa 116,000 72 620
Sacramento -
San Joaquin, USA 45,000 32 710
Colorado, USA 245,000 16 65
Murray, Australia 414,000 12 29
W ater conservation schemes on the scale of those in the 1
nessee Valley, USA, the Volga-Don in the USSR or the New Aswa:i 
Dam on the Nile cannot be undertaken in Australia.
Limited schemes are still possible on the Queensland coast and 
a few other areas. W hat water resources we have will need to be 
carefully conserved and their use allocated according to carefully 
assessed priorities. It is in this context that the present contro­
versies on Northern Development, the Ord River Scheme, damming 
of the Queensland-NSW border rivers and the future of the Snowy 
M ountains Authority must be seen.
For it is water more than any other resource that is going to 
determine the future scale and location of Australian agricultural 
and industrial development. T here is no shortage of metallic 
mineral resources in Australia, especially the im portant ones. 
Measured black coal reserves are nearly 200 times present annual 
consumption, while inferred reserves are eight times as great again. 
Brown coal reserves in Victoria are additional and of even greater 
extent. Available known oil reserves are as yet small, bu t should 
be better known in the next decade. In any case technical advances 
and nuclear energy will provide alternative sources of energy', 
but cannot increase water resources.
W ater in large quantities is necessary for the production of 
almost all commodities. T he table below lists the water needed to 
produce one ton of product.
1 ton of Product W ater required in gallons
Butter 5,380,000 (20.0 acre feet)
Dried fruit 540,000 ( 2.0 ” ” )
Soft fruit 80,000 ( 0.29 ” ” )
Citrus 90,000 ( 0.33 ” ” )
Rice 780,000 ( 2.9 ” ” )
Rayon 190,000 ( 0.7 ” ” )
Steel 60,000 ( 0.22 ” ” )
Synthetic rubber 560,000 ( 2.1 ” ” )
For industrial plants, where most of the water is used for cooling 
purposes, it can often be recirculated, or else sea water used.
Many of the future great political debates in Australia will centre 
around water resources and their use.
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T he first requirem ent is an assessment of water resources in 
terms of quantity, quality and variability. State Public Works 
Departments carry out most stream gauging in Australia. T he 
Commonwealth looks after gauging in the N orthern Territory and 
ACT. T he Australian W ater Resources Council was established 
in 1962 to co-ordinate and extend this work, the appropriate State 
and Federal Ministers being members of the Council.
Since its inception there has been a considerable expansion of 
stream gauging, especially on remote and northern rivers. At 
present a major effort is going into assessing underground water 
resources. T he Commonwealth Government provides the funds.
A publication “Review of Australia’s W ater Resources 1963” 
was issued by the Council in 1965 and represents the first official 
documentation of A ustralia’s surface and underground waters.
T h e  map below shows the main drainage regions of Australia 
together with the estimated mean annual discharge of the rivers 
in each region.
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Fully one third of the continent is devoid of any recognisable 
drainage pattern at all. Two thirds of the mean annual discharge 
occurs in rivers north of the latitude of Brisbane. One eighth 
occurs in Tasmania.
However, this is only part of the picture. As in most semi-arid 
climates, stream flows tend to be erratic, nearly all mainland 
streams periodically dwindle to a trickle or dry up completely.
Rivers in Tasm ania and southern Victoria have the least variable 
stream flows. Snow fed rivers show the least variation.
T he northern rivers are among the most erratic and this together 
with the high evaporation tends to offset the relative abundance 
of water. For example, in Queensland on the Dawson River above 
N athan Gorge over half the total stream flow between 1921 and 
1956 occurred in ten floods. One flood in 1890 had a volume ten 
times the annual average stream flow. In  this region dams need 
to have a capacity of nine to ten times their annual yield. Evapora­
tion then absorbs about 50% of the yield.
M aximum annual flow on the G oulburn River in Victoria is 
about eleven times the minimum. As a comparison the Feather 
River of California, a tributary of the Sacramento and similar in 
size to the Goulburn, has a maximum flow only four times the 
minimum. Both are snow fed.
It is this variability of stream flow that makes water conservation 
in Australia an expensive proposition compared to similar projects 
elsewhere. Large dams with large spillway capacities are needed 
to give a low and hence expensive yield of water. T he table below 
illustrates the position well.
Country Storage volume for Areas irrigated Storage per ocre
irrigation. Acre feet Acres irrigated.
Acre feet
Australia 14,000,000 2,200,000 6.5
U.S.A. 92,000,000 26,000,000 3.5
Egypt 6,100,000 7,000,000 0.9
India 20,000,000 58,000,000 0.3
T he proposed O ld River scheme in the Kimberleys will require 
17.5 acre-feet of storage per acre irrigated.
In the urban water supply field, a similar situation applies. The 
table below lists storage requirements of some m ajor cities.
City Storage per person served
London, Gt. B ritain 4,000 gallons
Glasgow, Scotland 16,000
Melbourne, Australia 34,000
New York, USA 55,000
Sydney, Australia 220,000 ” (five years supply)
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T he high cost (£40,000,000 plus pipeline) of Sydney’s W arra- 
gamba dam is one reason why much of Sydney has not yet been 
sewered.
Dr. Davidson’s objection to northern water conservation projects 
for irrigation purposes has one prime source in this low water 
yield of conservation projects. T h e  return from necessarily large 
capital investment is small.
In many areas, especially those river basins with deep alluvial 
filled valleys, extensive underground resources are available. Many 
Queensland sugar fields are irrigated from these supplies (e.g. the 
Burdekin D elta). Conjunctive use of such underground water 
with surface dams and storages may prove the best way to utilise 
and conserve water resources, especially as evaporation losses can 
be minimised.
Available underground supplies (shallow and artesian) may 
exceed surface waters in Australia. In other parts of the world, 
e.g. California, underground aquifers are recharged using reclaimed 
waste waters such as sewage, and surplus waters from other regions.
Realisation of these possibilities has prompted the current 
program of assessing Australian underground water resources.
Australia’s most extensive irrigation areas are in the Murray- 
M urrimbidgee valleys. Completion of current projects — the Snowy 
Scheme, Burrendong dam on the Macquarie River, Chowilla Dam 
on the Murray in South Australia and others would almost fully 
regulate the flow of this river system. Projects on northern tribu­
taries of the Darling now commencing will complete the picture. 
Already 85% of the flow of the Murray tributaries in Victoria is 
committed to use.
Future expansion in the M urray and Murrimbidgee valleys can 
only come from more efficient and intensive use of existing water 
supplies. About 50% of diverted water at present is lost in leakage, 
wastage and evaporation. W ater conservation authorities are 
beginning to tackle these difficult problems.
Conflict between the needs of irrigation, urban and industrial 
use will increase in the M urray valley and indeed everywhere in 
Australia. In fact this is becoming a world-wide problem. I t  is 
already an issue in Victoria with the Melbourne and M etropolitan 
Board of Works proposal to utilise the upper reaches of the Gou - 
burn  River to supply Melbourne.
South Australia, already heavily dependent on Murray river 
water is facing an increasingly acute water shortage. T he qua lty 
of the water will become progressively worse as people upstream
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make more intensive use of water, re turning irrigation, saline drain­
age and other effluents to the river.
T he proposal of a consulting engineer that a separate fresh 
water canal be built parallel to the river has merit. T he existing 
river would then become a drain. T his would be expensive, but 
then so is any other solution so far as South Australia is concerned.
Construction of Chowilla Dam has been postponed indefinitely 
by the River M urray Commission because of the greatly increase 1 
cost, now estimated at over £35,000,000 or nearly double original 
estimates.
There are other objections to this project. T he 500 square mile 
lake formed by the dam would, when full, have an average depth 
of 15 feet in an area where annual evaporation is 5 feet. High 
evaporation losses and increased salinity would result. In addi­
tion water weeds and algal growths would be considerable with 
serious effects on water quality.
Alternatives need to be considered. Desalination of sea water 
is feasible, b u t expensive and for technical reasons will always be 
so. Cheap power is essential for large outputs and nuclear energy 
will probably be the only practical source. Los Angeles, USA is 
currently building a 150 million gallons per day nuclear powered 
desalination and electric power plant, by far the largest such plant 
in the world today and the first to be nuclear powered. I t is 
claimed water will be produced at the p lant for about 50 cents per 
thousand gallons, but this remains to be proven. However, this 
type of large combined nuclear power and water plant will probably 
produce the cheapest desalinated sea water in the long run. A 
nuclear powered desalination and power plant in South Australia 
could meet that state’s growing urban water needs before long, 
but irrigation with desalinated water is far too expensive at 
present.
Some interesting experiments have been made in Israel irrigating 
with salt water, even sea water. T h e  key apparently is to use 
gravelly or sandy soils with suitable attention to sub-soil drainage. 
T his could have immense possibilities. Further research is needed.
N orthern Australia and a National Water Policy
Few of the rivers on Australia’s northern coast are suitable for 
large scale w ater conservation. Only the O rd and Fitzroy in WA 
and the K atharine in the N T  appear to have suitable sites for 
large dams (over 1 m illion acre ft. capacity). All the other rivers 
despite high annual discharges are only capable of limited local 
development due to lack of adequate storage or irrigation sites. In 
chapter seven of his book “Struggle for the N orth” (Australasian
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Book Society) J. H. Kelly explains the problem in some detail. One 
fifth of Australia’s water resources are in Cape York Peninsula. 
Recent newspaper reports claim that American investors hold in ter­
ests in over half the land in this area.
Apart from rivers on the Queensland and northern NSW coast 
there is little scope left in Australia for large scale water conserva­
tion projects like the Snowy Scheme. T he Federal Government’s 
decision to discontinue the Snowy M ountains Authority as a con­
struction body needs to be viewed with this sober fact in mind. 
At the same time the decision highlights the lack of a long term 
national water policy. T he Federal Government’s belated offer 
to consider projects subm itted by the states to a total of £25,000,000 
is pitiful. It highlights the present Government's a ttitude of 
“leaving it to private enterprise”, of only acting when some large 
firm wants help — often on a project of dubious worth in the first 
place. T he Humpty Doo rice project near Darwin is a case in 
point.
N othing could be more barren and short sighted in a m atter 
so vital to this country’s future. T he decision to retain the nucleus 
of the Snowy Mountains team, while a step in the right direction 
appears largely as a sop to public opinion.
T he work started by the Australian W ater Resources Council is 
good, but quite inadequate in  scope. A continuing assessment 
of water resources is needed together with a study of economical 
methods of conserving and utilising them at all levels including 
the farm. Such questions as hydrology, agricultural economics and 
markets must take precedence over purely engineering matters; 
what is realisable rather than what is spectacular, especially where 
irrigation is concerned. Irrigation for the export m arket would 
almost certainly be uneconomical.
T he scope for small scale water conservation in the north and 
elsewhere is real and possibly the best way to start in  this region. 
Prof. M unro’s suggestion for developing a particular site solely as 
an experiment has merit. W ith the experience gained more am bi­
tious projects could be tackled when the need arises. Future urban 
and industrial water requirem ents should be surveyed, matching 
needs to available supplies at a reasonable price. T he sites for 
fu ture m ajor cities need to be surveyed in this context.
T he ground work has been started by the Australian W ater Re­
sources Council. An extension is needed into the fields outlined 
above and into basic research in such fields as evaporation, hydro­
logy, meteorology, desalination of sea water, waste water treatm ent 
and renovation and the broad spectrum of water resources utilisa­
tion. It is a task the University of NSW based W ater Researc
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Foundation of Australia attempts on a shoestring budget. The 
Federal Government has persistently refused financial help to this 
organisation that is deserving of much greater support from the 
labor movement. Developing a public awareness of Australia’s 
water needs is among its objectives. This task is one that could be 
based on the Snowy M ountains team.
Australia’s water resources are so limited that a national plan 
of priorities for their use in relation to future location of industries, 
agriculture and centres of population is vital. Growing numbei 
of Australians are beginning to realise this. T he present Federal 
Government with its philosophy of m inim um  governmental action 
and of leaving the initiative to private and foreign investors, seems 
unable to take the necessary steps. A great responsibility rests with 
the labor movement to undertake this task.
Nearly all the nations of the world are co-operating with 
UNESCO in a decade of work to systematically assess the water 
resources of the world. It is hoped to publish a book outlining 
the river flows and water resources of the world at the end of the 
decade, much as the Australian W ater Resources Council has 
already done for Australia. International bodies such as the W orld 
Health Organisation (W H O ), W orld Meteorological Organisation 
(W M O ), Food and Agricultural Organisation (FAO) are partici­
pating. One aim is to study the hydrological cycle of the world 
as a whole. Another is to systematise and standardise methods 
of measuring and recording data.
T he work begun during the International Hydrological Decade 
will certainly not stop in 1974. R ather will it be a beginning, a 
great step forward in integrating the entire world into one econo­
mic unit. Continental wide development of water resources is 
beginning to become both possible and necessary in many parts of 
the world as water shortages and pollution are becoming a world 
wide phenomenon.
. . . Luther was one of the greatest o f all revolutionaries, surpassed, 
perhaps, on ly  by Christ h im self and by Karl Marx . . . Yet Protestants 
m ust also be aware that in the past fifty years the influence of their  
Churches has declined  catastrophically (though) this decline should not 
be exaggerated . . . Secularism, sicence and rationalism  seem every­
where trium phant . . . Indeed, it is now  obvious that the real conflict 
is not betw een Catholics and Protestants, bu t betw een hum anists who  
believe that m an m ust rely on h im self and Christians w ho believe that 
w ithout God hum anity  cannot purge itself o f the universal taint of 
selfhood . . . W hat is needed is a new  in tellectual effort . . . T h e  
great fault o f  the Protestant Churches in  Australia is the great fault 
of Australia as a w hole — a m ost un-L utheran contem pt for intellectual 
effort.
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Sydney M orn ing  H era ld , Oct. 8, on the 450th Luther anniversary.
